A novel method for analyzing mitochondrial movement: inhibition by paclitaxel in a pheochromocytoma cell model.
A method was developed to assess mitochondrial movement in the living cell that is dependent, in part, on microtubule and/or associating protein interactions. The leader sequence from cytochrome-c was used to drive DsRed2 fluorescent proteins to accumulate in the mitochondria, thus enabling to follow mitochondrial (cytochrome-c's) movement. For calculating the percentage of mitochondrial movement, an image-processing program was used (ImageJ). Paclitaxel, an antitumor agent, is a potent microtubule-stabilizing agent that increases the stability of tubulin polymers, inhibiting mitosis and mitochondrial activity in dividing cells. Here, we tested whether paclitaxel inhibits mitochondrial movement in pheochromocytoma cells (a neuronal model, when tested in a differentiated state). While a 2-day exposure to paclitaxel resulted in cellular toxicity (measured as inhibition of mitochondrial activity), 2-3 h exposure to paclitaxel were sufficient to inhibit mitochondrial movement as assessed in 10-20-s imaging sessions in living cells. Mitotracker deep-red staining validated the staining obtained with DsRed2-cytochrome-c and identified intact mitochondria. Results showed a significant paclitaxel dose-dependent inhibition of mitochondrial movement. This new method should enable further assessment of microtubule-interacting drugs and other cytoskeletal components for their potential influence of mitochondrial movement as a test for activity and side effects.